Enhanced invasion of lung adenocarcinoma cells after co-culture with THP-1-derived macrophages via the induction of EMT by IL-6.
Lung cancer is the leading cause of cancer mortality worldwide, and the cause of death is metastasis. The epithelial-to-mesenchymal transition (EMT) plays a key role in the process of metastasis. Macrophages within the lung cancer microenvironment release cytokines, such as interleukin-6 (IL-6), and promote lung cancer cell invasion and metastasis. However, the interaction between macrophages and lung cancer cells and the effect of this interaction on the expression of IL-6, EMT, and the invasiveness of lung cancer cells remain unclear. Therefore, we established an in vitro co-culture model of human lung adenocarcinoma A549 or H1299 cells with THP-1-derived macrophages to illuminate the important role of macrophages in the invasion of lung cancer. In this study, we demonstrated that the concentrations of IL-6 in the co-culture supernatants were significantly increased compared with controls. Thus, a complex chemical cross-talk is induced by the indirect cell-to-cell contact between lung cancer cells and THP-1-derived macrophages. THP-1-derived macrophages appeared to play an important initiator role in the process. The analysis of the mRNA expression profiles of the sorted cells from the co-culture system revealed that the co-cultured lung cancer cells are the main source of the observed increase in IL-6 secretion. In addition, the interactions between lung cancer cells and THP-1-derived macrophages are bidirectional. The THP-1-derived macrophages underwent differentiation towards the M2-macrophage phenotype during the co-culture process. The expression of IL-6 was correlated with the induction of EMT, which contributed to a significant increase in the invasiveness of the A549 and H1299 cells in vitro. In addition, the addition of an anti-IL-6 antibody reversed these changes. In summary, we demonstrated that the in vitro co-culture of A549 or H1299 cells with THP-1-derived macrophages upregulates IL-6 expression, which increases the invasion ability of the A549 and H1299 cells through the EMT pathway. The THP-1-derived macrophages that interacted with the lung cancer cells differentiated towards the M2-macrophage phenotype. Thus, the inhibition of IL-6 or of the interactions between lung cancer cells and macrophages may be an effective target for anti-cancer therapy in patients with non-small cell lung cancer.